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This Federal Standard is issued in loose-leaf form to permit the i~ger~ion or
removal of new’or revised pa~s and ‘sectione.’

All usersof I?aleralStendar~sshouldkeep them up to da.te~ i~erting
revisedor neivP*S as issuedand removingsupersededand canceledpages.

??ewandrevisedpag@swill..k@ issuedunder(lwqge?iotj.ces~ich will he
numbered‘consecutivelyandwill bear the dateof issusnce. ChangeNotices
shouldbe retainedand filed’in frontof’the standarduntilsuch time =E they
are’supersededW a reissueof the entirestandard.
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This sectionwas developedto protideunifiedInch.Screw’Threadsfor the
FederalServices. lt,wasfor~rlykn~ as “]JnifiedT@eadForm and Thread ‘,
“Seriesfor,~olts,Screws,Nuts;TappedHoles and Genera~-App~i~ations”.~he
presentissueis a completerevisionofFmST~w@~ dated~1 ~~ch ~~~~~ It’
also includesthe materialpreviouslyidentifiedas ~.~~D-~8i? d~ted71
March 1978,whichw@ known as ‘flTni??iedThreadsof SpecialDiameters,Pitches,
and Lengthsof Engagementff.MaterialfromAppendicesA’?and A!iof F.ED-STNI?28
dated31 March 19?8has been revised.and is now in Ap~ndices A and B,
respectively,of FED-SlWH28/2A.

o
FED-ST&H28/2A was ~repared lqythe Defense,Tndustrial SupplyCenter(DTJA-IS)

and.incorporates the American ?!’ation.alStandard for Unified Tnch Screw Threads,
“AN= ~’.~-l982. Significant changes from the previousi~suesincludethe
following:

(1) AddedUNR, externalthread~formwith mn?!atoryroundedroot.

(’2)Revisedtolera.k ,requirementsfor lead and flarkangles.

(~) Added requirements for controlof surfacetexture,chamfers,and
rolledthreadlead-insand run-outs;

(4) Addedrequirementthat inspectionmethodsfor acceptabil.i~are in
accordancewith FED+’Y.D-HM20.

J
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SKX!1ON2- UnifiedInch ScrewThreads-
UN andUNR ThreadForms

‘“% This sectionprovidesthe standardfor unifiedinchscrewthreads
to be use the Tkderal.Sertices.

1.1 Limitations.OrilyUN andUNR screwthreadsare coveredin this
section. For UNJ threads(controlledexternalthreadrootwith roundedform
and increasedformminordiameter)see F.E5S’I’Wl128/4(~~%mg)= For ~
threads(miniaturethreads)see FElX3TIW28/5.

1.2 Application.

1.2.1 UN form screwthreads. The UN threadis intendedfor generalpurpose
fasteningapplications. ts externslthreadroot may be eitherflat or
rounded.

1 .2.2 UNRform screwthreads. The UNR form appliesonly to external
threads. ts designform IS the sam as that of the externalUN threadexcept
that the root is requiredto be rounded. UNR threadsare appliedmost oftento
hi@ volumecommercialfastenerthreadsproduced~ rolling.

NOTE: The mandatoryroundedroot of theUNR threadgreatlyreduces
the concentrationof stress,hence increasesthe fatiguelife
of threadedparts.

2. Referenceddocuments.

2.1 Governmentpublications.The issuesof the followingdocumentsin
effecton the date of invitationfor bids or requestfor proposalform a part
of this standardto the extentspecifiedherein.

Federslstandards.

FEWSl?BR28/1 Nomenclature,Definitionsand LetterSymbols
Threads

FED-S’lWB28/6 Gages and Gagingfor UnifiedScrewThreads

for Screw

FE3MTM128/20 InspectionMethodsfor Acceptabilityof UN, UNR,W,
M and W Screw-Threads

(Activitiesoutsidethe Federa2Governmentmqy obtaincopiesof Federal
specifications,standards,and commrcial itemdescriptionsas outlined
underGeneralInformationin the Indexof YkderalSpecifications,
Standards,and C_rcial Item Descriptions.The Index,whi~ includes
cumulativebi-nmnthlysupplementsas issued,is for sale on a subscriw
tionbasisby the Superintendentof Documents,U.S. GovernmentPrinting
Office,Washington, DC 20402.
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(Singlecopiesof thisspecificationzyd otherFederalspecifications
and commercialitemdescriptionsrequiredby activitiesoutsidethe J?ad-
eral.Governmentfor biddingpurposesare availablewithoutchar% from
GeneralServicesAdministrationBusinessServiceCentersin Boston,MA;
New York,NY; Philadelphia,’PA; Washington,DC; Atlanta,GA; Chicago,
IL; KansasCi@, MO; FortWorth,TX;Houston,TX; Denver,CO; San Fran-
cisco,CA; Los Angeles,CA; and SeattlepWA.

(l%deralGovernmentactivities’may obtaincopies of Federalstandardi- ‘
zationdocuments,and the Indexof FederalSpecifications,Standards,
and Commrcial ItemDescriptionsfrom establisheddistributionpointsin
theiragencies.)

2.2 Otherpublications.The following.documentsform a part of this ,
standardto the extentspecifiedherein. lJnIessa.specificissueis
identified,the issuein e?fecton date of”invitationfor bids or requestfor
proposal.shallapply.

AmericanNational.Standards.

ANSIB1.1-1982 TJnifiedInch ScrewT!hr.cads(UNandUNR ThreadForm)

ANSI346.1 SurfaceTexture- SurfaceRou@ness, WavinessandLqy

(Applicationfor copiesshouldbe addressed.to the AmericanSocie@ of
MechanicalEngineers,UnitedEngineeringCenter,?!-5“East47th Street,
New York,NY 10017or the AmericanNational.StandardsInstitute,1470
Broadway,New York,NY 1C018.)

3. Definitions.The termsapplicableto this standardare ‘definedin
FED-sTD-H28/l.

4. Generalrequirements.

4.1 Screwthreads. Unifiedinchscrewthreadsshallbe in accordancewith
ANSI 13.1-?982and thisFederalStandaxd. Only StandardSeriesUnifiedScrew
Threads,listedin Table3A of ANSI B1.1-1982,shallbe used for new designfor
the FederalServicesunlesspriorapprovalhas been grantedby the procurement
authori~ to deviatefrom them. Co&we and finethread seriesare preferred.

4.2 Accetabili
~’

Screwthreadinipctionmethodsfor acceptabili@”sha.11
bein accorancewt FEW3TD-H28/20. The requiredgagingsystemshallbe
specifiedin accordancewith that standard.

4.3 Gagm and gagingshallbe in accordancewith

2
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5. Detailed requirements.

5.1 Diameter-pit&combinations.When standardsize screwthreadsreferred
to in 4.1 cannotbe used,the designershouldchoosepreferredsizesof special
threadslistedin!lable3’BofANSI B1.1-1982. If this is not possible,
considerationshouldbe givento the followingsub-peragra~sin the choiceof
thread.

5.1.1 Preferredno~standarddiameters.Wheneverpossible,the nominal
diametershouldbe selectedfrom seriesof diameterincrementsss follows:

Diamter.range

inch

0.25 to 0.6
above0.6 to 1.5
above1.5 to 6.0
above 6 to16
shove 16 to 24

Firstchoice
increment

inti

0.05

::;5
0.5
1.0

Secondchoice
increment

inch

025
0.1
0.25
0.5

0 It is recommendedthat diametersless than O.25 inch conformto the standard
sizesas there is virtuallyno necessi@ for the selectionof a diameternot
includedin thosesizes. Also,the coarseand fine threadseriesprovideample
choiceof’diameter-pitchcombinations.

5.1.2 l%eferrednon-standardpitches. Wheneverpossible,the pit& should
be selectedfrom one of the following: 40, 36, 32, 28, 24, 20, 16, 12, 10, 8,
6 and 4 threadsper inch. Intermsdi&epitchesshouldbe used onlywhen
absolutelynecessary. Pitchescoarserthan4 threadsper inchare not
recommended.The curvessham inl?i~re 2.B.2of AppendixB coverthe
practicaldi~ter limitssuggestedfor eat% pitch.

5.2 ThreadClassSelection. StandardUnifiedthreadclassesand their
applicationsare describedIn Section4 of ANSI B1.1-1%2. When selectinga
threadclass,considerationshouldfirstbe givento the use of a class
2A externalthreadwith a class2B internal.threadsincetheseclassesare
designedfor generaluse. Beforespecifyingclass3A/3B series,it mustbe
consideredwhetherthe additionalproductioncost,necessaryfor the ti@ter
fit and toleranceis justified.If a fit looserthan the standardclass
lA/lBis required,the non-preferredclasslAR w be specifiedfor an
externalthreadof 16 threadsper inchand coarser.This specialclass
combinesthe largerallowance‘d the old American
the Unifiedclass1A threadtolerance. See 5.2.2

!latiomil-class1 threadwith
for classIAR allowance.
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5.2.1 Replacements for obsoletebrican Nationalthreadclasses. When ●
threadssuecifiedwith the oksoleteAmericanNationalthreadclassesare to be
replaced~ unifiedthreads,the followingguidelinesare provided:

a.

b.

c*

d.

AnwicanlTationslclass1 coarsethread.series,(NC-1)is approxi-
m.te~’equivalentto UnifiedclasslA/lRseries. Class1 fine
threadseries(lT!?-l)is approximatelyequivalentdimensionallyto
Unifiedclass2A/2E!series. StandardUnifiedseriesthreadsshould
be consideredpriorto approvalof replacement~ non-standard
threads

AmericanNationalclass2 coarsethreadseries(NG2), ~ thread
series(8N-2),12 threadseries(12W2), 16 threadseries(16N-2),
and ,extrafine threadseries(NEF-2)are most nearlyequivalentto
UnifiedseriesUNO-2A/2B,ElUN2A/2B,12UW2A/2B, 16UN-2A/2Band
UNEl%2A/2Brespectively.Class2 fine threadseries(NI%2)is
approximate~yequivalentdimensionallyto Unifiedclass7A,/7R
series,but the use of class2A/2B seriesshouldle.considered
priorto approvalof replacementby class3A/3B.

.

Amricam Nationalclass7 seriesNC-?,NW-?,NEF-?,8k3, 12N-3and
16w3 are most nearlyequivalenttolJnifiedclass7 series
UNU3A/~, UN&yA/n, UNEF-3A/3B,8UN-?A/7B,121~?A/~ ~d
lm3A/T% respectively.

Thereis no Unifiedthreadclassequivalentto the old American
Nationalclass4 whichrequiredselectivefit of p~ts due to the ●
possibili@ of,interference.

5.2.2 Threadallowanceand tolerance.Allowancesand tolerancesspecified
for standardUnifiedthreadclassesare descrikedin Section5 ofANSI Bl.l-
1982. For the specialexternalthreadclassIAR, tolerancesare the sameas
for class1A end allowancesare as follms:

Threadsper inch

To complementparagraph
hole size limitsbefore
includedin AppendixA.

16
1A
12
10
8
6
4

ClassIAR allowance

inch
0.CO18
0.0021
0.0024
0.0028
0.0074

::E

5.6 of ANSIBI.1-1W32, recommendedtap drillsizesand
threading,for differentlengthsof engagement,are

4
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Designationof Unifiedscrewthreadsis in accordancewith
seXon%%%%!%& .1-1982.Nominalsize shallbe statedin decimals. The

~
symbolUNS iS

(1]

(2)I

!“ (3)

appli=ble to aqy thread:

havingthe basicUnifiedthreadform

with limitsbaseduponUnifiedformulations,and

which is not in the standardserieslistedinTabZe 3A of
I ANSI BI .1-1932.

of size. See section80fANSI B1.1-1%2 for limitsof size of5.4 Limits
standardand preferre~non-standardthreadsand for informationusedfor
calculationof non-standardthreadsizeIimitswhich are not tabulated.l’or
classlAR, calculateas for class1A exceptallowanceis tabulatedin 5.2.2.
The followingexampleillustratesthe procedurenecessaryto calculatethe

I
limits of size of anon-standard thread; this follws the outlines in tables 1A
and IB ofANSI BI.1-1Q82:

Externalthread,2.500- 28111W2A
LengthOf’e_ment, 1 inch

Maximummajordiameter=

Minimummajor diameter=

.
Maxmum pitchdismeter=

Minimumpitchdiameter=

Nominalsize- allowance
(section 13 of ANSI Bl.1-1%2)
2.5(XX3-0.0014 (fromtable32 of m Bl.l-19@
2.4986

?%+.ximummajordiameter- tolerance
(Section13 of ANSI Bl.1-1982)
2.4986- 0.0065(fromtable31 of ANSI Bl.1-1982)
2.4q21

T%ximummajordiameter-h
(table6, col. 13 of ANSX 11.1-1982)
2.4986- 0.02~2(roundedfrom 0.02?1!27)
2.4754

Maximumpitchdiameter- tolerance
(section1~ of AINI Bl.1-1982)
2.4’754-0.0(Y56(fromtableM of ANSI

Nominal(msdmm) minor=
diameter

=
= 2.4599

~.46*

Maximummajordiameter-
%?(table6, CO1. 15 of ANSI .1-1%2)

2.4986- 0.03S7 (roundedfrom 0.03866)

Bl.1-1982)
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Internal
(tomate

minordiameter=

minordiameter=

pitchdismeter=

pitchdismeter=

, “Nominal (mininnnn)major=
.+*: : diameter

=

thread2.500-
with the above

Nominalsize-
(table6, CO1.

2f31JN$2B
thread)

2%
15 of ANSI Bl.1-1%32)

2.5000- 0.0387 (roundedfrom 0.07866)
2.4613which is roundedto 2.461

Minimumminordiamter + tolerance
(sectionlyof ANSI B1.1-1982)
2.4613+0.006? (fromtable79 ofANsI B1.1-1982

for lengthof engagementof 0.411)
2.4676which is roundedto 2.468

Nominalsize- h
(table6, CO1.1] of ANSI J31.1-1982)
2.5003- 0.0252(roundedfrom0.027197)
2.4768.

Minimumpitch diameter+ tolerance “
(section17 of ANSI B1.1-1982)
2.4768+ 0.C077 (fromtable77 of ANSIB1.1-1%2)
2.4841

Nominal size

2.5(XXI

Factorsused-inthe designof threads,psrticular~yspecialthreads,are
presentedin AppendixB. It is tobe notedthat d.evia.tionsfrom standard
tolerancesfor majordiameterof the externalthreadand for minordiameterof
i,p~emalthreadmqy be necessaryin orderto arriveat the optimumdesign.
.,,..

5.5 Surfacetexture.

5.5.1 The threa~’shallhave a smoothfinishand be free from flawsand
otherdefects,such.asfins,nicksand burrs,thatwouldmike themunsuitable
for the purposeintended.

5.5.2 Workmanshipshall’beconsistentwith the tolerancesspecifiedherein.
S~face textureof %hreadsproducedto this standardshallnot exceed100
mi@roincharithmeticalaverageroughness(~) for cut threadsand 67
microinch(~) for rolledand groundthreadsin accordancewith ANSIB46.1.

‘ N(yT~:Coarseamd finepitchthreadswith rou~ surfacetextureare more
lfke~yto crdss-thread.Threadswith chamferedenteringendshave the least
t~~denqyto cross-threadwhen assembledwith powertools.

:>.:. 6
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5.6 Chamfer.

5.6.1 All enteringends of fasteners
45° chamfers(approfi~tely)from minor

FEKX31M28/2A

and threadedcomponentsshallha=
diameterof externalthreadsand

n&jor diameterof internal threads, unless otherwise specified.

5.7 Rolledthreads.

5.7.1 Completelyformedthreads. A completely
threadprofile,withinthe tolerancezone overan
See fi~re 2.1.

5.7.2 Incompleteformedthreads.

5.7.2.tThe lead-inthreadis measuredfrom the

formedthreadfollowsthe
axialdistanceof one pitch.

end of the productto the
st&rtof the firstcompletethreadwhere the majordiameteris equalto the
minimumallowablemajor diameterand the threadroot is squalto the maximum
minordiameter. This shouldnotexceed 2P. See fi~e 2.2.

5.7.2.2The run-outthreadis measuredbetweenthe transitionpointof the
productand the firstthreadrootwhich is completelyformed,where the minor
diameterequslsthemzudmum permissibleminordiameterand the majordiameter
of the last fulzyform?dthreadequalsthe minimumpermissiblemajordiameter.
When root radiusis specified.,the last completelyformedroot at the minor
diametermust meetthe requirement.See fi~e 2.3 for fullsharikfastener,
figure2.4 for pitchdiametershankfastener,figure2.5 for shoulderbolt,
figure2.6 for oversizediametersharkfastenerand figures2.7 and 2.8for
threadedto head fasteners.

6. Notes.

6.1 Supersessionnote. In additionto supersedingFEX91?D-H28/2dated31
March 1~ 8/3 datedV March 1978,this documentalso supersedes
AppendicesA3 andA5 of lED-STD-H28dated 31 March 1978.

MILITARYINTERESTS: CIVIIJAGENCY(XXX?DINATINGACTIVITY:

Custodians GM-IRS

Army-AR
lia~ - AS
Air Force- 11

ReviewActivities

Army- CR,FA,ER,NJ?
Air Force- A5,Wjl

User Activities

PREPARING ACl!IVl?l!Y:

DLA-IS

(DoDProjectTHIXSAX@l)

7



FED-STD-H28/2A

+ FULL THREAD —+

+ .
I

+
4$

T- d MIN MAJOR DIA

.— — . — -5-d2BA$lC;lTCH DIA

I “, d3 MAX ROUNDED

! “t\: “‘

—. ROOT MINOR DIA

‘T d~ MBI ROUNDED

ROOT MINOR DIA

FIGURE 2. I COMPLETELY FORMED EXTERNAL THREAD

~ LEAD THREADS= 2P MAX

. -L”‘“!
3&

—

\b
‘U(j ~lN MAJOR MA

63 MAX RWNDED

ROOT MINOR DIA
—. — .- —— —

CHAMFER APPROX 45”
, ,.,,

F-- END OF SHANK

/-d BASIC MAJOR DIA

FIGURE 2.2 INCOMPLETE FORMED EXTERNAL THREADS, LEAD-IN THREADS
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.
MAX RUNOUT=2P

~ ““p’”’ ‘“READS —

t

MIN RUNOUT=IP

<
e r MINF~

IT-35” TtiKIZAD ROOT

~,N ~AJoRD,A

FIGURE 2.3 INCOMPLETE FORMED THREADS, FULL SHANK

FASTENER-STANDARD DIAMETER

MAX RUNOUT = 2P ~ ‘MPLETE ‘HREAOs —

MIN RUNOUT = 0.6P

ri=J

~
d MIN MAJORDIA

d3 MAX RWNMZD

ROOT MINOR ‘IA

FIGURE 2.4

+

INCOMPLETE FORMED THREADS, PITCH DIAMETER

SHANK FASTENER
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MAX RUNOUT=2P
~ cOMpLETE

...

THREADS

.K- d MIN MAJOR OIA

FIGuRE 2.5 FULL SHANK FASTENER-STANDARD DIAMETER,

K12”g350

L? d~MAX R@NDED

ROOT MINOR DIA

OPTIONAL CONFIGURATlON @HOuLDER f30LT)

~ MAX RUNOUT= 2P+(OVERSIZE ~
INCREMENT ~ 2 TAN 0 MIN)

rMIN RUNOUT = 1P+(OVER - *
SIZE INCREMENT ~ 2 TAN
0 MAX)

~ COMPLETE THREADS —

I r MIN FOR THREAD

1

—1/2 OVERSIZE
INCREMENT

NOTE :
6 = TRANSITION TAPER

FIGURE

ANGLE ‘ ;
4

,
d3 MAX ROUNDED ROOT MINOR DIA -/

2.6 FULL SHANK FASTENER-OVERSIZE DIAMETER

10
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.

~UNDERttEAD SURFACE

W MAX= 2P+ MAX FILL~ RADIUS CUMmETE THREADS —

—

d MIN MAJOR OIA

r MIN FOR THREAD ROOT m MINOROIA

A

FIGURE 2.7 FULL SHANK FASTENER -THREADED TO HEAD

UNDERHEAD SURFACE

w MAX = 2P +MAX FILLET RADIUS COMPLETETHREADS —

FILLET
RADIUS
REF

I ROOT MINOR MA

FIGURE 2.8 PITCH DIAMETER SHANK FASTENER -THREADED TO HEAD

II
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APPENDIX

TAP DRILLSIZESAND RECXNWENDEDHOLE

A

SIZELTMI!CSEEl!ORXTHREADTNG

10. Scope. This appendixprovidessugppstedtap drillsizesand recommended
hole size limitsapplicablepriorto form&g internalUnifiedscrewthreads.
It is not am.ndatorypart of the standard. The informationcontainedherein
is intendedfor guidanceonly.

20. Tap drill sizes.

20.1”” General. To assurethatthe minordiameterof an internal.threadis
held withinspecifiedlimits,it may@ necessaryto use a reamerto finishthe
hole. A Varie@ of factorsentersintothe productionof a clean,round,
strai@t hole of the correctdiameter. I?ora discussionof theseand other
dataon drillingand tapping,referencemay be made to “DrilledHolesfor
Tapping”,a publicationof the MetalCuttingTool Institute,1250Keith
Building,Cleveland,OH 44115.

20.2 Talulateddata.

20.2.1 Table11.’A.Igivesminordiameterlimitsand corresponding
percentagesof threadfor all standardseriesthreadsUp to and inclu~iw ~o?p
inchdiameterfor classeslB and 2B. TableITiA.2is a similartablefor class
~. Thesetablesalso list sizesof drillsti:atmay be expectedto drillholes o

withinor near the specifiedminordiameterlimits. The diameterof the drill,
the probablehole size,and thecorrespondingpercentagesof threadare
tatilated.

20.2.2 As a drillmay normallybe expectedto cut oversize,probablehole
sizesare tabulatedthat are derivedfromprobablemean oversizes~also
tabulated. The followingis quotedfrom the above-mentionedreport:“...a
seriesof testswas c.onaucted@ drillmanufacturers.,TJsingsix sizesof
drillsrangingfrom 1/16”to 1“ in dititer, a totalof 2,80Sholeswere
drilledin cast ironand steel. Regularhigh speedsteeldrillswere usedwith
drillingequipnentof the type normallyfoundin metalworkingshops.... The
averagedepthof hole drilledwas equalto 1 1/2 timesthe drilldiameter.
Measurementof the hole was made at midpointof the depthdrilled....l’he
aver= of the...amountsoversize...showsa markedincreasein
amountovsrsizefor drillslargerthan 3/4~V.For this sizerangereamingis
recommended.“

12
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20.2.3 Percentof threadlistedin tablesis the ratio
actualhei@t of threadto the value0.7~ thisvalueis
hei@t of the otsoleteAmrican l?ation.alThreadProfile.
hemt of a UnifiedThreadProfileis 0.625H,the -mum

in percentof the
the basic thread
Sincethe basic
percentthread

per%ssible is 87.%$. Due to allowances for drills to cut oversize or due to
lade of availability of drills within specified minor diameter limits, tap
drillslistedin tables 11.A.1 and 11.A.2 mqy show greater thm m.~threads.
This indicatesthat the drillsize is smallerthan the minimumthreadminor
di~ter and additional,machiningof the hole mqybe necessaryin orderto
permiteconomical tapping.

m. Recommendedhole sizelimitsbeforethreading.

n.1 General. For shortlengthof engagement,the hole diameterrequired
priorto threadingshouldbs held near the minimumlimitto maximizethread
heightfor maximumjointstrength. As lengthof engagementincreases,it is
advantageousto increasethe hole dismeterfor more economicaltappingwith
less risk of tap bre&age. Therefore,the followi~ recommendationswere
developed(&lsosee 30.2 below):

Lengthof _ mnt MinimumHoleSize

Up to and including0.33D Minimumtinordia

Above0.33D thru 0.67D Min minor diaplus
1/4 minor dia tolerance

Above0.67Dthru 1.5D Min minordiaplus
1/2 Minordia tolerance

Above 1.5Dthru3.OD Min minordia plus
3/4 minor dia tolerance

MaximumHole Size

Min minordia plus
1/2minor dia tolerance

Min minordiaplus
3/4minor dia tolerance

Max minor dia (reinminor
diaplus tolerance)

Max minordiaplus 1/4
qinor diahtolerance
(See 30.2)

From the foregoingit will be seen that the differencebetweenlimitsin each
rangeis the same and equslto half of the minordiametertolerance. This is a
generalrule. However,the minimumdifferencesfor sizesbelowO.25 in are
equal to the minordiamter tolerancesgiven in tables39 ~d 40 in~
B1.1-1982for lengthsof engagementto and includingO.?VD. For lengthsof
engagementgreaterthan0.33Dfor sizes0.25 in and l~er? the mini- ~ues
are adjustedso that the differencebetweenlimitsis neverless than0.C040
in.
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70.2 Tabulateddata. Recommendedhole sizelimitsfor standardUnified a
threadsand some special(UNS)threadsare givenin tables11.A.3and II.A.4.
For otherspecialthreads,calculatein accordtincewith 30.1 above;use minimm
minordiawter and tolerancefrom table3B of ANSI B1.1-1982,or calculatein
accordancewith section8 of ANSI B1.1-1982usingappropriatetolerancefrom
table39 or 40 of ANSIB1.1-1982for toleranceratio of 1 or fromformulms in
paragraph5.8.2ofANSI B1.1-1982. Tahlated hole sizesand hole sizes
calculatedin accordancewith 30.1 are not m?uxiatoryunlessthe thread
designationstatesthe modifiedminordismeterlimitsand the designation
MID in accordancewith paragraph6.7 in ANSI B1.1-1982.If modified.minor
diameterlimitsare not specified,acceptancewill be in accordancewith
standardminordiameterlimits.

NOTE: Recommendedma@mnnhole sizesin 30.1,for lengthsof eqq.gement
greaterthan 1.5Dare outsidestandardminordiameterlimits. They are not
includedin tables11.A.3and 11.A.4. Use of a minordiameterlargerthsm
standardwill resultin a reductionin sheararea of the externalthreadsof
the matingpart. If manufacturingprocessperhits,ma.ximumhole sizebefore
threadingshouldbe maintainedat the hi~ end of the standardminordiaceter
limits.

30.3 other considerations.When tappingrelativelysoftmaterials,
especiallywith fine pitchthreads,thereis a tendencyfor the materialto be
squeezeddowntowardsthe root of the tap so that the minor’diameterof the
tappedhole ~become smallerthan the diameterof the drilledhole. It may
be necessaryto try a differentsize drillor differentst@e tap to sssurea
satisfactorythread.
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FED- STD-H28/2A

Thread size

%0

.073

,073
I

.036

.0s6

.099

.099

.112

.112

.125 I

.135 I

.138

. KM

.164

.164

.Im

.190

.216

.216

.216

W&d

Inch

64

?2

36

64

48

%

40

48

40

d4

32

40

32
38

24

3%

24

28

32

D*SIQ
nerim

UNF

UNC

UNF

UNC

uNF

UNC

UNF

UNC

UNF

UNC

UNF

UNC

uNF

UNC

UNF

UNC

UNF

UNC

UNF

;NEF

TABLE 11.A.1 - Tap drill sizes, Unified screw tlveods, closses lB and 2B

CIG*WS lE and 26mlnard[amctw, I lap drills and percent af thread

Minima

.0.501

.Ossa

.0367

.0691

.0764

.0707

.a849

.0894

.0978

.1004

.104

.111

.130

.134

. t45

. w

.171

.177

.182

Internal threads I

Per..t J’

Ihrbad

83.1

83.3

83.1

83.2

83.3

83.s

83.2

83.4

83.$

83.4

.

83.3

83.s

83.1

83.8

83.1

83.1

83.8

63.1

84.1

83.8

IIPeF,J/
Maximum Drill ah

t bread

0%14

.0023

.0633

.0737

.0753

.034s

!0363

.0839

.0908

.1062

.1079

.114

.119

.139

.142

.136

.184

.181

,180

. 1S0

II
#.m

S3.o ;3J

IJ2.7 %

.#48
%

33.6 ●47
#4e
846
*46

33.9 $43
,*44

1
#44

3$.7 #43
#42
‘$a

.26.2 ,22
#41

I
#40

$7.$ :g.
#37

3?.9 %!
#35

61.6 #29

(

#29
81.0 #28

%

0%.46S
.0469

.03.$0

.038$

.0s95

.062s

.0670

.0700

.0730

.0700

.0730

.0760

.07s1

.0763
!0810
.0320
.0310
.Oa!zl
.0860

.1360
; pl&

.1406

.1719

.1730

.1770

. Moo

.1770

.1800

.1820

. I&m

.1320

. I&w

. 1s7s

. Mi90

1,
PoyT

tbred

PWl# ‘/
thrwd

81

i%
20

z
49
70
30

76
71
63
se

E
60

0
Bee fcmtnategot end al table.
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FED-STD-H28/2A

lhroad sizf

in

.2s0

. 2s0

.250

.250

.312S

.3125

.3128

.312s

.3124

.3126

.375

,a?b

.876

.376

.375

.37s

.4376

.437a

.4374

.487d

.427(

.300

.mo

.500

.&xl

:%

.5626

.6625

.6626

.6625

.6s25

.&624

.lwn

:$%
.625

.825

.824

.625

.625

.628

800 foota

Irmda
per
inch

20

28

32
36

18

20

24

2s

32
26

16

20

24

2s

32
36

14

16

20

2s
32

12
13

u

%

12

16

18
24)
24

28
32

11
la
16

18

20
24
2s
32

TABLE II. A.1 - Too drill sizes. Unif ied screw threads, classes 16and2B -Continued

Ieslg -
tatbn

UNC

UNF

JNEF
UN8

UNC

UN

UNF

UN

UNEF
UN8

UNC

UN

UNF

UN

UNEF
UNS

UNC

UN

UNF
UNEF

UN

UN8
UNC

;:F
U;;F

UNC

UN

UNF

UN
UNEF

UN
UN
~:c
UN

UNF

UN

UN
UN

Clasees lB and 26 minordiameter, I Topdri IIs cnd percent of thread
internal ihreada I

in

. lm

.211

.216

.Zm

.252

.253

.287

.274

.279

.282

.307

.321

.220

.s26

.841

.345

.260

.370

.383

.322

.404

.410

.417

.4s2
:%

.466

.472

.496

.502

.508

.s17

.524

.6.S9

.627
.625
.557

.560

.s71

.Lm

.s88

.591

l.r:ptl/’

thread

82.1

34.1

32.8

82.1

82. s

S2.U

84.1

83.0

82.5
84.5

82.8

83.1

32.1

34.1

82.8
32.1

83.5

82.1

38.9
83.0
s!?-.5

82.1
88.1
33.$
82.1
84.1
32.8

82.6

83.1

32.8
32.9
84.1

82.0
82.5

S&f

83:8

83.1
88.1
82.1
84.1
32.8

lJerc# 11 Pe%fmtJ ~ %Prw:i~g
1[

P$)olxable
Mxlmum

Per:;n!
Drill size

Wood thread mean size $Iweod —.

in

.207

.220

.224

.226

.265

.270

..277

.2s2

.286

.282

.321

.822

.340

.345

.349

.362

.376

.284

.395

.407

.411

.42a

.484

.446

.467

.470

.474

.4eo

.502

.515

.520

.627

.532

.526

.546

.552

.571

.578

.582

.020

.396

.592

#9 ‘n
#8

06.2 #711A
#6
#s

04.7 ,2

64.0 ‘f2
66.5 #2

I

65.8 ;

65.4 :
H

I65.0 y

66.7 L

65.3 ;;
05.1 7.25 mm

64.7

I

66.3 ;

65.9
$

65.4 ~4
65.7 Y
65.3 {:4

in
.1460
.1920
. X)1O
.2031
.2040
.2055
.2130
.2188
.2188
.2210
.2210

.2570

.2610

.2570

.2610

.2660

.2640

.2720

.2770

.2770
:2810
.2812

.2810

.2812
.2854

.3125

.3160

.3230

.33!M
,33~o
.33W,
.3390
.3428
.3438
.3480
. 34s0

.3580

.3524

.3750

.3770

.3s80

.3206

.4040

.4040

.4032

.4130

.4219

.4219

.4376

.4531

.46s8

.4688

.4688

.4s44

.YJOo

.5062

.Kooo

.5082

.5155

.5136

.5202

.5212

.5263

.3s12

.5212

.5469

.5625

.5687

.5625
:=

.5781

.5823

.5923

.5938

33
‘w
75
72
71
69
all
67
77
71
So

;:
g

72

86

&

;:
67

78
77
75

77
73
Ml
66

:!
78
67

v
75

86
84
77
75
79
72
72
82
77

30
72
78
77

H
77

.87
72
77
:4

78
72
87

:!
7a
77

70
72

;:
87
78

E

::
77

%324
.0028
.0038
.0038
.0038
.00S8
.0023
.0038
.0038
.0038
.0038

.0028

.0Q41

.003$

.0041

.0041

.6041

.0041

.0041

.0041

.C042

.0042

.0042

.0042

.04M2

%&

:%
.m44
.0044
.0044
.0045
.0045
.0045
.0045

.0046

.0046

.0046

.0046

.0046

.0046

.0046

.Cit46

.0046

.0047

.0047

.(M)47

.0047

.0047

.0048

. 0Q4s

.0043

.0048

.0048

.0048

.0048

.W4a

.0048

.0048

.LW48

.0049

.0349

.0049

.0049

.004Q

.OoM

.OoM

.004$

. (m!

.004{

. 004t

.004(
. 004{
.004(

in
. 19%8
.2028
.2048
.2069
.207$
.2023
.2168
.2226
.2228
.2248
.2248

.2608

.2651

.2608
“.2661
.2701

.2701
,2761
.2$11
.231:
.2352
.2854

.2852

.2854

.2824

.3169

.3204

.3274

.3364

.3364

.8434

.3434

.3432

.3482
,3s25
.3525

.3626

.3640

.3726

.3816

.3E06

.3952

.4086

.4036

..4163

.4177

.4266

.4266

.4422

.4578

.4736

.4736

.4786

.4892

.5048
.5110
.s04$
.5110
.5204
; :5

.3861

.5212

.4261

.5361

.5518

.5874
;5736
,5674
.5786
.5s30
.5ss0
.5877
.5287
.5987

77
73
70
86
65
82
72
59
67
62
70

at@ad tuble.
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FED-STD -H28/2A

Thread SIZ6

in

1.3125

1.3125
1.3125

.1.3125
1.3125
1.3125

1.375

1.375

1.375
1.375

1.375
1.375

1.375

1.4375

1.4375

1,4375
1.4375
1.4375
1.4375
1.4375

1.500

1.500

1.500
1.500
1.500

::%

1.5625

1.5625

1.5625
1.5625
1.5625

1.5625

1.625

1.626

1.625
1.625
1.625
1.625

1.6875

1.6875
1.6875

1.6875
1.6875
1.6875

1.750

1.750

1.750

1.750
:.;51,

breads
per
inch

8

12
16
18

20
28

6

8

12
16
18

%

6

8

12
16

M
28

6

8

12
16

;;
28

6

8

12
16
18
20

“6

8

12
16

18
20

6

8
12
16
lF
m

5

6

8

12

N

TABLE 11. A. 1- Tap drill sizes, Unif ied screw t breads, classes M and 2B -Continued ●
)esig -
Iation

UN
‘UN
UN
UNEF
UN
UN

UNC

UN

UNF
UN

UNEF

UN
UN

UN

UN

UN

uK#’

UN

UNC

UN

UNF

Ui#F

UN

UN

UN

UN
UN

UNEF

UN

UN

UN

UN
UN

UNE1’
UN

UN

UN
UN
Ufw “.

UNEF
UN

UNC

UN

UN

UN
UN
UN

Classes lB and 2B miner diameter. I TrJP drills and percent of threod

Minimum

in

1.177

1.222
1.245

1.252
1.258
1.274

1 .19.5

1.240

1.285
1.307
1.315
1.321
1.336

1.257

1.302

1.347
1.370
1.377
1.363
1.399

1.320

1.365

1.410
1.432
1.440
1.446
1.461

1.382

1,427

1.472

1.495
1.502
1.508

1.445

1.490

1.535
1.557
1.565
1.571

1.507

1.552
1.597

1.620
1.627

1.633

1. 5;4

1.570

1.615

1.660
1.682
1.696

internal threods

J
Perg;nt

thread

83.4

83.6
83.1

83.8
83.9
83.0

83.1

83.1

83.1
83.8
83.1

83.1
84.1

33.4

83.4

83.6
83.1
83.8
83.9
83.0

83.1

83.1

83.1
33.8
83.1
83.1
84.1

83.4

83.4

83.6

83.1
83.8
83.9

83.1

83.1

83.1
83.8
83.1
83.1

33.4

83.4
S3.6

83.1
33.8
83.9

83.1

33.1

33.1

83.1
83.8
83.1

fiozimum

in

1,202

1.240
1.259
1.265
1.270
1.282

1.225

1.265

1.303
1,321
1.328
1.332
1.345

1.288

1.327

1.365
1.384
1.390
1.395
1.407

1.350

1.390

1.428
1.446
1.452
1.457
1.470

1.413

1.452

1.490

1.509
1.515

1.520

1.475

1.515

1.553
1.571
1.578
1.582

1.538

1.577
1.615

1.634.”
1.640”
1.645

1.568

1.600

1.640

1.678
1.696
1.707

I

~/
Perccmt

Drill size
threod I

1
69.3 ;;&

67,7 ; ;$

66.5 ; :’jj
66.5 17A
66.5 1’46
66.2 1‘%
64.7 115~

{

1?4
69.1 ;:’
68.0 I:@
67.0 {;$fi
65.9 l%

65.8 {;z~
65.4 1?4

a’
in

87 ---------- .._!L- ---------
77 ---------- ---------- . . . . . . . . .
87 ---------- ---------- ---------
72 ---------- ---------- ---------
77 ---------- ---------- ---------
87 ---------- ---------- ---------
65 . --------- ---------- . . . . . . . . .
72 . . . . . . . ..- . . . . . . . . . . ---------
67 ---------- ---------- --.: -.,--

87 ---------- ---------- -.-. --..>
79 ---------- ---------- ---. ----.’
72 ---------- ---------- ---------
87 ---------- :--------- ---------
77 ---------- ---------- . . . . . . ..-
87 ---------- ---------- . . . . . . ..-
72 ---------- ---------- ---------
77 ---------- ---------- ---------
87 ---------- ---------- ---------
65 ---------- ---------- . . . . . . ..-
72 ---------- ---------- ---------
67 ---------- -.-3------ ---------

79 ---------- ---------- ---------
72 ---------- ---------- ---------
87 ---------- ---------- ---------
77 ---------- ------- . . . . . . . . . . . .
87 ---------- ---------- ---------
72 ---------- ---------- ---------
77 ---------- ---------- ---------
87 ---------- ---------- ---------
72 ---------- ---------- . . . . . . ..-
67 ---------- ---------- ---------

87 ---------- ---------- . . . . . . ..-
79 . . . . . . . . . . ---------- . . . . . . ..-
87 ---------- ---------- . . . . . . ..-
77 . . . . . . . . . . ---------- . . . . . . . . .
87 ---------- ---------- ---------
72 ---.------ ---------- ---------
77 ---------- ---------- ---------
87 ---------- ---------- ---------
72 . . . . . . . ..- ---------- -.2- . . . . .
67 ---------- ---------- . . . . . . ..-

79 ---------- ---------- ---------
72 ---------- ---------- ---------
87 ---------- ---------- ---------
77 ---------- ---------- ---------
87 ---------- ---------- ---------
72 ---------- ---------- ---------
77 . --------- ---------- ---------
87 ---------- ---------- . . . . . . . . .
65 ---------- . --------- ---------
72 ---------- ---------- ---------

79 ---------- ---------- . . . . . . . . .
72 ---------- ---------- ---------
87 ---------- ---------- ---------
77 ---------- ---------- ---------
87 ---------- ---------- ---------
72 ---------- ---------- ---------
77 ---------- ---------- . . . . . . ..-
87 . --------- ---------- ---------
65 ---------- ---------- ---------
72 ---------- ---------- ---------

87 ---------- ---------- ---------
79 ---------- ---------- ---------
72 . --------- ---------- ---------
77 ---------- ---------- ---------
87 ---------- ---------- ---------
72 -----.---- ---------- ---------
77 ---------- ---------- ---------
87 ---------- ---------- ---------
65 ---------- ---------- ---------
72 ---------- ---------- ---------

84 ---------- .:-------- ---------
78 ---------- ------- .-. . . . . . . ..-
87 ---------- ---------- ---------
79 ---------- ---------- ---------
72 ---------- ---------- ---------
87 ---------- ---------- ---------
77 ---------- ---------- ---------
67 . --------- ---------- ---------
87 ---------- ---------- ---------
72 ---------- ---------- ---------
77 ---------- ---------- . . . . . . . . .
72 . --------- ---------- ---------

—

6ee feetnotenat endof table.
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FED-STD-H28/2A

Z ILA.1 - Tap dril I sizes, Unified screw threods, closses IB and 2B -Continued —

ClasseslB ond 28 minordiometar, Tapdrill andperccmtof ilmad m
internal threads

TAI

>esig-
motion

hreode
w
inch

2T604
2.695
2.740
2. 7s5
2.207
2.821

1’

83.4
33.1
83.1
83.1
S3.8
83.1

i II
2.642
2.725
2.765
2.S03
2.821
2.832

71.7
69.3
67.7
66.5
66.5
66.2

in
2,6250
2.6875
2.7500
2.7812
2.8125
2.8125

2.7500
2.8125
2.8750
2.9134
2,9375
2,9375

3.0000

3.2500
3.54300

77 . . . . . . . . . . . . . . . . ..- . . . . . . . . .
87 . . . . . . . ..- ---------- ---------
77 ---------- . . . . . . . ..- ---------
87 . . . . . . . . . . ---------- ---------
77 . . . . . . . . . . ---------- ---------
96 ---------- ---------- . . . . . . . . .

in
2.875
2.875
2.875
2. S75
2.875
2,875

UN
UN
UN
UN
UN
UN

3.000
3.ooiI
3.000
3.000
3.000
3.000

\rJc

UN
UN
UN
UN

2.729
2.820
2.865
2.910
2.932
2.946

B&;

83:1
83.1
83.8
33.1

2.767
2,850
2.8110
2.928
2.946
2.957

71.7
69.3
67.7

z::
66.2

------ . . . . . . . . . . ---- . ----- ---
------- . . . --------- - -------- .
.- . ..- . . . . ------ ---- ------ . . .
. . . . ..-. -. . . . . . . . . . - .. -. .-. . .
. . . ..- ---- -- . . . . . --- ------ ---
.- . . ..- -.. ------- --- ------- -.96

77 ---------- --------------------3.2.54 U NC 2.979 S3.4 3.017

3.267
3.517

71.7

71.7
71.7

3

3)4
3?4

3.500
3.750

UNC
UNC

3.229
3.479

77 /-----------------------------
77 ,------- ---------- -------- ----

J/ 1000/’ of threed : 0.75H ( SO020.2.3).

J

TABLE ~.&2 - Tap dril~ sizes, Unified screw Ihreork, CIOSS 3B

I I I I

II I Cloas3Bminordiome+er,in@rnaithmad8 1 Tap drill and percent of thmrnd

Thr&ds
Thread size

inch
Dealg- ynotion N -u

;:7: Mammum‘“W Percpt Prob ble
1

P~o~ebte Perc~ntl/
Minimum Dritl size

Threod
overa ze,

Thread meen eize Thread

;: ●in
52.9 {8P

52.7

[

#54
#53
#3352.7 ,4

i

#51
53.0 :4%

52.7 $Z

#48

53.6 6*47
#46
#45
#46

53. rJ #45
#44

‘ #44
55.7 #43

#42

‘Y43
56.2 I ,y

, #41

in

.060

in
0.0465

.0561

.05s0

.0667

.0691

.0764

.0797

.0849

.0894

.0970

,1004

.1040

,1110

in

0.0514

.,
0&65

.0469
olk5

.0015

.0015

.0015

.0015

.0015

.0017

.0017
al;;

.0017

.0019

.0019

.0019

.0019

.(!019

.0019

.0019

.0019

.0019

.00241

.Oom

.0020

.0020

.0020

.00s0

.0020

.0023

.WJ23

.0022

.0023

.0023

.0023

. W23

.W3

.0023

.0026

.0036

.0026

.0026

.0026

.oo2a

.0026

0%-w
.04s4

.0665

.0610

.0610

.0640

&87
.0717
.0747
.0717
.0747

.0779

.Osoo

.0B04

.0s29

.0s39
,0s20
.0839
.0879

.0879

.Oelo

.oe35

.0%58

.0910

.oe55

.0463

. Oeso

. 10Q3

.1018
; :g:

.1038

.1062

.1088

.1063
. loee
.1120
.1126
.1136
.1168
. 113e
.1166
.1186

-

80 UNF

UNC

UNF

UNC

UNF

UNC

UNF

UNC

UNF

UNC

UNF

UNC

UNF

83.1

.073

.073

.0550

.0595

.0595

.0625

64

72

56

64

48

fr6

40

48

40

44

32

83.3

33.1

.0623

.0635

.0670

.0700

.0730

.0700

.0730

.086

.086

83.2

33.3

.0737

.0753

.0760

.0781

.0785

.0810

. 0s20

.0810

.0820

.0s60

78
70
60
80
56
69
63
48

74
~:

50

:!
(g

76
71
66
56
72
63
55

83.5

‘83.2

.0s45.049

.099 .0865

.0860

.0890

.0935
,0938
.0s90
.0935
.0938
.0660

.112 83.4

LL.5

.0939

.112 .096s

I
#40

57.9 #39
#38
#37
#38

57<il #37
#36

.0930

.0995

.1015

.1040

.1015

.1049

.1065

.125

.125

33.4

.83.3

.1062

.1079

‘ #37
#36

59.1 ‘$35
#34
#33

‘#34
50.7 #33

#32

.1040

.1065

.1094
.1100
.1110
.1130
,1110
.1130
.1160

.114083. s.13s

.138

8ee f~ ~~endof table.

40 33.1 .11s6
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Thmed da

1.

in
.164

.164

.lMO

.180

.’216

.216

.21tt

.2XI

.2.50

.230

.3125

.3123

.3135

.3125

.312s

.375

.375

.37s

.375

.375

.4373

.4375

.437s

.4376
.43?5

.Goo

:%!
:!%
.500

.6625

.M25

.3625

. @25

.J625

. S25

. 562s

“Iut&te

inch

32

36

24

32

. 24

28

32

20

28

32

18

20

24
28
32

16

20
24
28
32

14

16

20

28
32

12
13

%
28
32

12
16

18
20

Odg -
m?im

UNC

lJNF

u Nc

UNF

UNC

UNF

L’NtlF

UNC

UNY
UNEl”

U Nc

UN

U?4F

UN

UNEF

u Nc

WF

Jwk’

UNC
CN
CNF

UNEF
UN

UNS
~Ijc

UNF
u~~f

tJNC

UN
UNF

UN
24 ! UNEF
28 UN
32 UN

—.—

FED-STD- H28/2A

TABLE II .A.2 - Tapdrill size% Wlfied screw thraod$,da233B-continued

Clos* 38 mbw dlomohf,lnturd tiw8d4 I TaD drill ad ~ of tl!mod

in

.130(

. 134(

.14M

.lG61

.171C

.177C

. 182C

.t66a

.2110

.2t6a

.2s20

.2S60

. 2@70

.2740

.2760

.3070

.3210

.3300

:E

.3606

.37041

.3830

.3280

.4040

.4100

.4t70

.4320

.4460

.4610

.4660

.4720

.49S0

.$020

.6080

.s170

.8240

.5266

83.8

83.1

83.1

83.8

83. t

84. t

83.8

W.1

84.1

83.8

63.8

63.9

84. t
83.0
82.6

83.8

R::
64.1
63.8

83.5

83.1

83.V

83.0
82.5

83.1

::;

84:1
83.8

83.6
83. t

U.8
83.9
84.1

83.0
82.5

<n
.138$

.14t@

.1 MAI

.164t

.1807

. Ia.w

. 18%5

.206?

.21B0

.222W

.2630

.2660

.2734

.2807

.2847

.3182

.3227

.3372

. 34m

.3469

.37t7

.3800

.3216

.4051

.4084

.4223

. 42&

.4419

.4s7

.44376

.471t4

.4643
.2040

.51W

.3162
,$244

.3301
,3344

=

(II .8 U26’M

62.1
{

%
%

iO. ti 1
T
Y<&

70.8 ~

t
70.7 ~

69.8 y
69.2 {;

72.2
72. t

71.9
71.3
70.4

69.8
6t4.2

in
.1364
.136(
.140!
.1401

.144(

.ldil

.1491
, 1s2(
.lrii(
. 1.%6:
. 1.57(
.Iw(
. t61C

.171:

. ! i:u

. I77C

. 180(

.177C

.181X

.182C

. IS.’&

.1824

.Iafd

.1878

.18W

.106C

.lwc

.201a

.“ml

. 204C

.20.5$

.213C

.2181

.2188

.221a

.237a

.ma

.2370

.261a

.2660
, !.?666
,2726
.2770
.2810
.2812

.3123

.3160

.3230

.3320
, :KKKl
.3438

.3$80

. 33!+4
,3750
.:$770
.3860
. 380a

.4040

.4040

.4062

.4130

.4219

.4219
Ala:

. 4b.46

.4688

.4688

.464.4

..WOO

. .WIO

.5062
;:;g

.Z2cN

. X263

.5312

Jhfcm

T&d

69
78
6.5
6J

83
7g
73
70

z
81
76
71

82
79
72
67
84
78
i3
67
84
76
70
67

83
ill
75
72
it
69
843
67
77
71

x
85
79
72
86
75
77
78
77

77

;

78
77

g

75

;;

72
83
77

13g

78
77
72
76
77

87
72

:!
78
72
87
78
78
77

I-Ma Pm4c4 Pm$em“
wemize,

mean eize r tied

%38
.0022
.0028 1
.0022

.otm2
Xm& 1

.on32

.WJ32

.0032

.0032

.M132

.~.2

.003fi

.0033

.003fi

.0035

.003s

.Olx?;

.0033

.003;]

.00381

.0038

.aoy 1
:=
,0038

%%
.0038
.0036

.0038

.0041

.0038

.0041

.0041

.0041

.0041

.m4t

.0042

.0042

.0044

.0044

.0-044

.0044
,ti044
.0045

.IM46

.0046

.0046

.0046

.0046

.0046

.6046

.0046

.Ooq.

.04M7

.0047

.0047

.004:

.0047

.0047

.004s

.0048

.0048

.6048

.0048

.0048”

.0048

. 01M8

.0048

.0049
.0049

8eef00tndc3 dcna10ft9h4e.
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FED-STD-H28/2A

Thread size

.625

.625
.625
.625
.625
.625
.625
.625

.6875
,6875
.6875
,6875
.6875
.6875

.750

.750

.750

.750

.750

.750

.8125

.8125
.8125
.8125
.8125

,.875
.875
.875
.875
.87.5
.875
.875

,9375
.9375
.9375
.9375
.9375

1.000
1.000
1,.om
1.000
1.OW
1.OCUI
1.000

1 .062(

1 .tiz!
1 .062{
1 .062!
1 .062!
1. 062!

1.125
1.125
1.125
1.125
1.125

1.125
1.125

1.187!
1‘.187:
1:187:
1. 187f
1.187:
1.187(

rhreud8
yh

11
12
16
18
20
24
28
32

12

:!
24
28
32

10
12

;:
28
32

12

::
28
32

1;
14

i:
28
32

12

;:
28
32

8
12
14
16
20
28
32

8

12
16

::
28

7

1:
16
18

20
28

1:
16

x
28

“7

1;
16

::
26

See feetnotee at em

TABLE II. A.2 - Tap drill eiZSS, unWed scr~ t~@s t class 3B - continued

Class 3B min~diarneter,internal threads Tap drill and peraent at $hmad ●
leaig- y 1 J/
lotion Percent PercenGi Pe:yT’ probable PrOb&le Pe~l

‘Minimum of Maximum Orill size oversize,
“Threod Thread Threod mean size Thread

JNC
UN
UN
JNF

UN
NEF

UN
UN

UN
UN
UN
NEF
UN
UN

;:C

UNF
NEF
UN
UN

UN
UN
INEJ?
UN
UN
UI:c

uNF

J~EF

UN

UN

J~EF

UN

UNC

UNF
UNS

U#F

UN

UN

UN

U#F

UN

‘UNC

~

UNEI

UN
UN

UN

%
Im:l

UN

UNC

7Y&

Uy:l

UN

ble.

in
I

.5270

.5350

.5570

.5650

.5710

.5800.

.5860

.5910

.5970

.6200

.6330

.6420

.6490

.6540

.6420

.6600

.6820
,6960
.7110
.7160

.7220
,74543
,7580
.7740
.7790

.7550

.7850
79s4

.8070

.8210

.8360

.8410

.8470

.8700

.8830

.8990

.9040

.3650

.9100

.9230

.9320
946C

.9610

.966C

. 927C

. 972(

.995(
1. 002(
1 .008(
1.024(

. 070(

.Wol
.1.0354
1 .057(
1.0634

1 .071(
1.OW

1. 052(
1.0971
l.lza
1.127(
1.1331
1. 14W

1.095
1.115
1.160
1.182
1.190
1.106
1.211

83::

83.8
83.1

83.1
32.1
84.1
83.8

S3.6
83.1
83.9
84.1
83.0
82.5

83.1
83.1
83.8
83.1
84.1
83.8

)33::

83.9
83.0
82.5

83.1
83.1
83.0
83.8
83:1
84.1
83.8

83.6
83.1
83.9
83.0
82.5

83.1
83.1

83.0
83.8
83.1
34.1
83.8

83.4

83.f
83.1
83.1
33. (
83. (

82. !
83.1
83.1
83. [
8X:

S&

83.
83.(
83.
83.
33.’
g3.1

83.
83.
83.
83.
83.
~.

in

:5391
.5463
.5662
.5730

.5787

.5869

.5926
,5969

.6085

.6284

.6412

.6494

.6551

.6594

.6545

.6707

.6908

.7037

.7176

.7219

.7329
,7533
; ;66;

.7844

.7681
,7952
.3068
.8158
.8287
.S426
.8469

.8575

.8783

.8912

.9051

.9094

.8797

.919E

.931!

.040$

. 953i
067t

.971$

.942:

.98X
1.66X
1 .010!
1.016
1.030:

.987;
1.W
1.0441
1.063
1.0731

1.078
1,092’

1.067
1.107
1.128
1.135
1.141
1.155

1.112
1.129
1.169
1.196
1.198
1.203
1.217

72.7
72.7
72.4
72.1

71.3
70.4

69.8
69.2

73.0
72.8
71.3
70.4
69.8
69.2

73.5
73.3
72.9
71.3
69.8
69.2

73.5
72.9
71.3
69.8
69.2

74.1
73.7
73.5
72.9
71.3
69.8
69.2

73.9
72.9
71.3
69.8
69.2

74.1

74.1
73. s
72. S

%:
69. Z

74.1

74.1
72. {
72,’

:i:i

74.
74.
74.
72.’
72.

71.
69.

74.
74.
72.
72.
71.
69.

74.
74.
74,
72.
72.
71.
69.

. in
k
&
(6
k
.5687
%
!4
.5828
.5828
?4

%
6
%
%
6.5 mIn
%

%
%

2
18 m]n
11A

k8..5 mm
%
\?&
19.75 mm
154

in
.5312
.5469
.5625
.5625
.5687
.5781
.5781
.5828
.5828
.5938

.5938

.6250
,6406
.6406
.6496
.6562

.64&l

.6562
;III;!

.7087

.7188

.7283

.7500

.7656

.7776

.7812

.7656

.7812

.7969
S024

.8125

.8281

.8366
,8438

.8438

.8750

.8906

.8957

.9062

.8594

.8750

.9062

.9219

.9274
;m;

.9645

.9688

.9219

.9274

.9375

.9688
1.0000
l.oOOa
1.0156
1.0312

.9688

.9844
1 .00w
1.0312
1.062:
1.062:

1.0781
1.0931

1.062:
1. 093[
1.1254
1. 125t
1. 140(
1.1511

1 .093[
1.123
1.lW
1.1871
1.1871
1.203
1 .Zla

79
72
77
87
78
72
87
78
91
77

87
77
72
87
82
77

84
87
77
72
89
77

;;

72
75
77

76

‘H
78
77
72
83
77

87
77

%
77

87
77

a
78
77
72
77
77

87
83
77
87
77
87
72
Oi

84
7(
7i
S
77
%

7:
6

7“
a
7’
8
:

;

8
7
:

8

in
.0049
.0049
.0049

..0049
.0049
.0049
.0049
.0049
.0049
.0049

.0049

.0050

.0050

.0050

.0050

.0050

.0050

.0050
M)%

.0051

.0051

.0051

.0052

.0052

.0052

.0052

<0052
.0052
.0052
.0052
.0053
.0054
.0054
.c&i5

.0055

.0057

.0059

.0060

.0060

.0059

.0059

.0060

.Cro60

.0061

.01M2

.0063

.W64

.006:

.006f

.0061

.006$

.006:

.006(

. 006(

. 007(
.0071

.006$

.Oo&

.056!

.007)

.0074
-------

-------
-------

-------
-------
-------
------ -
-------
-------

-------
.--.-.-
.--..--
-------
-------
------ -
. ----- .

in
.5361
.5518
.5674
.5674
.5736
.5830
.5830
.5877
.5877
.5987

.5987
;:::

.6456

.6546

.6612

.6456

.6612

.6925

.7082

.7138

.7239

.7334

.7552

.7708

.7828

.7864

.7708

.7864

.8021

.8076

.8178

.8335

.8420

.8493

.8493

.8807

.8065

.9017

.9122

.3653

.8s09

.9122

.9279

.9335

.9437

.0594

.9709

.9753

.9279
m;

.9753
1.0069
1.0069
1.0226
1.0383

.975C

.9911
1.0069
1.0382
1.0699

------- .

------- .
------- .

------ -.
--------
--------
--------
. ... . . . . .
--------

-------
-------
-.-----
. . -----
-------
-------
-------

y;
80
71
65
78
69
80
65

73
71
64
64
64

72
82
79
73

;

63

81

g

62

33
79
73
81
;;

61
52

--------
. . . . . . . .
.. -. . ..-
--------
--------
--------
--------
--------
--------
--------
--------
--------
--------
. . . . . .. .
--------
---.-.--

●
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FED-STD-H28/2A

Thread SIZ(

1.3125
1.3125
1.3125
1.3125
1.3125
1.3125

.375

1.375
1.375
1.375
1.375
1.37$
1.375

0

I

1.437s

i.437s
1.4375
1.4375
1.4375
1.437.5
1 .437s

1.500

l.sm
1.500
1.$00
1.500

i:%

1.s62s

1.5625
1.6625
1.562s
1..W?S
1.5625

1.625
1.625
1 .02s
1.625
1.625
1.623

1.687$
1.6675
1 .687s
1.687s
1.6875
1.6875

1.760

1.750

~.7so
1.7s0
1.7.?4)
1.7s0

1.s125

1.812s

1. S125
1.8125
1.8125

1.87s
1.87s
1.875
1.875
1 .87s

1 .937s
1.9376
1.937s
1.9375
1.937s

‘ruo#

Inch

Desig -

notron

UN

;:

UNEf

W

UNC

UN

UN:

tS~#F

UN

Cs

UN

l-x
u~~F

tJN

UNIG

UN
U.NF”

U~EF

UN

UN
UN

UN

u~

UN
UN
UN
UN

U;IWF

UN
UN
UN

U~$F

UNC

UN

UN

w
UN

UN

UN

w
UN

UN
UN
UN
UN
UN

UN

UN
UN

::

TABLE 11.A.2 - Tap drill sizes, Unified screw Woeods,cktss 39-continued

I
Clom M minor diomat@r, Intemol threod$

dtnimum

in

1.1770
1.2220
1, 24S0
1.2520
j.;%

1.1050

1.2400
1.2850
1.3070
1.3150
1.3210
1.3360

1.2S70

1.3020
1.3470
1.3700
1.3770
1.3830
1.3990

i .3200

1.3650
1.4100
1.4320
1,4400
1.4460
1.4610

1.3820
1.4270
1.4720
1.4930
1.5020
1.s030

1 .44s0
1.4900
I.wsa
I . 5s70

j:%

1. S070

1 .5s20
1.5970
~.:;;

1:0330

1.5340

1,3700

].eteo
l.eeoo
1.6820
1.6960

1.6320

1.6770
1.7220
1.7430
1.7SW

1.6930
1.74ml
1.78.50
1.8070
I .6210

1. 7s70

1.8020
E.8470
1.67(N)
1.6630

1/
‘ercent-

0?
Threod

83.4

&:!
83.8
83.9
83.0

82.1

82.1

83.4

83.4
83.e

z::
e3.9
83.0

83.1

83.1

83.1
83.8
83.1
83.1
64.1

63.4
83.4
E3.6
83.1
83.s
83.9

S3.1

83.1

83.1

%!
83.1

83.4

;:!
63:8
83.9

83.1

83.1

83.1

63.1
83.8
83.1

83.4

83.4

83.4

83.4

ioxlmum

in

1.1922
1.2323
1.2s32
1.260s
1.2662
1.2801

1.2146

1.2547
1.2948
1.31.s8
1.3220
1.3267
1.3426

1.2771

1.3172
1 .3s73
1.3782
:.;~

1 :40s1

1.3396

1.3797

1.4198
1.4408
1,4480
1.4537
1. 4e7e

1.4021
1.4422
1.4823
1.s033
1 .s10s
1.5162

1.4648

1.3047
1.6448
1.56s8
1. S730
1.5767

1.s271

1.S872
i .6073
1.6283
1 .63s3
1.8412

1 .ss75

1.s896

1.6297
1.6698
1. 6s08
1.7037

1.6521

1.6922
I .7323
1.7s33
1.7662

1<7146
1.7347
1.7948
1.81s8
1,8287

1.7771
1.8172
1.8373
1.8783
1.8912

1/
Porcrmt-

Of
Thrbod

74.1
74.1
g.;

71:3
69.8

74.1

74,1
74.1
72.9
72.1
71.3
69.8

74.1

74.1
74.1
72.9
72.1
71.3
ef).s

74.1

74.1
74.1
;;.;

71:3
69.s

74.1
74.1
74.1
;:.;

71:3

74.1

74.1
74.1
72.9
72.1
71.3

74.1

74.1
74.1
72.9
72.1
71.8

74.1

74.1

74.1

74.1
72.9
71.3

74.1

74.1
74.1
72.9
71.3

74.1
74.1
74.1
72.9
71.3

74.1
74.1
74.1
72.9
71.3

Top drill ond pent of tinod

Odll aim

in
87 ..-.?..-. . . . . . . . . . . ---------
77 . . . . . . . . . . ---------- . . . . . . . . .
87 ---------- . . . . . . . . . . ---------
77 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
87 . . . . . . . . . . . . . . . . . . . . ---------
72 . . . . . . . ..- ---------- . . . . . . . . .
71 . . . . . . . . . . . . . . . . . ..- . . . . . . ..-

87 --------- . ---------- . . . . . . . . .
79 . --------- ---------- . . . . . . . . .
87 ---------- ---------- ...-.----
n ---------- ---------- . . . . . . . . .
87 . . . . . . . . . . ---------- -..-.--.-

. . . . . . . ..- . . . . . . . . . . .-.--.---
:; . . . . . . . . . . . . . . . . . ..- . . . . . . ..-
72 . . . . . . . ..- ---------- ---------
78 ---------- . . . . . . . . . . . . . . . . ..-

79 .-..:. -... ---------- . . . . . . ..-
87 . . . . . . . . . . --------- . . . . . . . . . .

. . . . . . . . . . ---------- --...----
Z ---------- ---------- . . . . . . ..-

. . . . . . . . . . . . . . . . . . . . ---------
: . . . . . . . --- -.-.---.-- ---------

--------- . . . . . . . . . . . . . . . . . . . .
86 . . . . . . . . . . . . . . . . . ..- -.----..-

% ~--------- ---------- . . . . . . ..-
--------- . . . . . . . . . . ---------

87 . . . . . . . ..- ---------- ---------
77 ---------- --------- . ---------
g . . . . . . . . . . . . . . . . . . . . ---------

. . . . . . . . . . . . . . . . . ..- ---------
87 ---------- . . . . . . . ..- . . . . . . ..-

. . . . . . . ..- ---------- ---------
:: . . . . . . . . . . ---------- ---------

79 . . . . . . . . . . . . . . . . . . . . ---------
87 .--.------ .-...----- ---------
77 . . . . . . . ..- . . . . . . . ..- ---------
87 --------- . ---------- ---------
77 . . . . . . . . . . . . . . . . . ..- ---------
87 . . . . . . . . . . ---------- ---------
72 . . . . . . . ..- ---------- . --------

79 ---------- ---------- ---------
87 ---------- ---------- ---------

. . . . . . . . . . ---------- . . . . . . ..-
; ---------- ---------- ---------

-8? . . . . . . ..- - . . . . . . . . . . . . . . . . ..-
. . . . . . . ..- ---------- ---------

72 ---------- . . . . . . . . . . . . . . . . . . .

87 ---------- ---------- ---------
79 . . . . . . . ..- . . . . . . . ..- . . . . . . ..-
77 . . . . . . . . . . . . . . . . . . . - . . . . . . . . .

---------- ---------- .----..--
E ---------- . . . . . . . . . . . . . . . . . . .
87 . . . . . . . ..- . . . . . . . . . . ---------
72 . . . . . . . . . . . . . . . . . . . . ---------

34 . . . . . . . . . . ---------- ---------
. . . . . . . ..- ---------- ---------

2 . . . . . . . . . . ---------- . . . . . . ..-
79 . . . . . . . ..- ---------- ---------
87 . . . . . . . . . - . . . . . . . . . . . . . . . . ..-

. . . . . . . . . . . . . . . . . . . . .--.-.---
z . . . . . . . ..- . . . . . . . . . . . . . . . . . . .
n ...................----------
72 .......... .........----..----

07 .......... .......... .........
-----------------------------

E .......... ----------........-
77 ------------.-.---------.-.--
S7 .......... -------------------

.........--------------------
% .......... .........----------

79 .......... ........-. .........
n .........-........-.---------
87.........-..........---------
77 . . . . . . . . . . . . . . . . . . . ----------
72 . . . . . . . ..- . . . . . . ..- . . . . . . . . . .

79 . . . . . . . . . . . . . . . . . . . - . . . . . . . . .
87 . . . . . . . . . . . -------- - ------- .-

. . . . . . . . . . . . . . . . . . . - ---------
: --------- ---------- ----------
77 . . . . . . ..- . . . . . . . . . . . . . . . . . . . .
72 . . . . . . . . . . --------- ----------

&e fmlua@tiendof44kk

.
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‘FED-STD–H28/2A

Thread SiZQ

2.125
2.125
2.125
2.125
2.125

2.1875

2.250
2.250
2.250
2.250
2.2.50
2.250

2,3125

2.375
2.375
2.375
2.375
2.375

2.4375

2.WO
2.500

::%
2.500
2,500

2.625
2.625
2.625
2.625
2.625
2.625

2.750
2.760
2.750
2.7.54
2.750
2.750

2.875
2.875
2.875
2.875
2.875
2.875

3.000
3.000
3.000
3.000
3.000
3.(M.)O

3.250

3.500

.3.750

hp~ Oesig-
inch natian

U&c

UN
UN
UN

::s

UN
UN
UN
UN
UN

UNS

UNC
UN
UN
UN
UN
UN

UNS

UN
UN
UN
UN
UN

UNS

UNC
UN
UN
UN
UN
UN

UN
UN
UN
UN
UN
UN

\:c

UN
UN
UN
UN

UN
UN
UN
UN
UN
UN

~:c

UN
UN

::

UNC

UNC

UNC

TABLE ~.A.2 - Top drill sizes, Unified screw threads, class 3B -continued ●
,

Class 3S minardiameter, internal threads

[

1:7590
1.8200
1.6650
1.9100
1.9320
1.9460
1.9950

1:0450

kn
2.0670
2.0710

2. 12cKl

2.0080
2,0700

‘2,1150
Z.loim
2.1820
2.1960

2.2430

2.1950
2.2400
2.2850
2.3070
2.3210

2.3700

2. 22W
2.3200
2.3650
2.4104)
2.4320
2.4460

2.3540
2. 443a
2.4900
2.5250
2.5670
2.5710

2.4790
2.5700
2.6150
2.6600
2.6820
2.6960

2.9790

3. 22LUI

3.4790

‘ercd~

T bread

S&

%
82.8
83.1
82.1

83.1
83.1
83.1
83.8
82.1

83.1

82.5
82.1
tx3.1
83.1
82.8
83.1

83.1

83.1
83.1

.W
83.1

82.1

8s.4
82.1
82.1
82.1
~.y

83.4
83.1
83.1
82.1
g.:

83.4
83.1
33.1
83.1
82.8
82.1

%
82.1
83.1
S2. a
83.1

82.4
83.1
82.1
83.1
82.8
83.1

83.4

83.4

82.4

1:7861
1.8296
1.8797
1.91e8
; . ::?

2:0033

1.9646
2.0047
2.0448
2.0658
2.0787

2.1282

2.0261
2.0896
2.1297
2.1698
2.1903
2.2037

2.2533

2.2146
2.2547
2.2948
2.3158
2.3287

2.3783

2.2594
2.3396
2.3797
2.4198
2.4403
2.4527

2.3844
2.4646
2.5U47
2.5448
2.6658
2.5787

2.5094
2.5896
2.6297
2.6698
2.6908
2.7037

2.6244
2.7146
2.7547
2.7048
2.8158
2.8287

2.7594
2.8346
2.8797
2.9198
2.9408
2.9537

3.0W4

3.2594

3: 50!34

~rcen+l/
of

Thread

74.1
74.1
74.1
74.1
72.9
71.3
72.9

74.1
74.1
74.1
72.9
71.3

72.9

74.1
74.1
74.1
74.1
72.9
71.3

72.9

74.1
74.1
74.1
72.9
71.3

72.9

74.1
74.1
74.1
74.1
72.9
71.3

74.1
74.1
74.1
74.1
72.9
71.3

74.1
74.1
74.1
74.1
72.9
71.3

74.1
74.1
74.1
74.1
72.9
71.3

74.1
74.1
74.1
74.1
72.9
71.3

74.1

74.1

74.1

Tap drill and percent of thread

Drht size

3

3j4

1. 7;;2
1.8281
1.8750
1.9062
1.9375
1.9531
2.00W

1.9531
2.OQOO
2.0312
210625
2.0326

2.1230

2.ooOo
2.0312
2.0625
2.1250
2:1562
2.1875
2.1875

2.2500

2;1875
2.2W
2.2835
2.3125
2.3125

2,37.33

2.2134
2.2500
2,3125
2.3750
2.4062
2.4375
2.4375

2.3438
2.3750
2.4375
2.5CK)0
2.5312
2.5625
2.5525

2.5004
2.3525
2.6250
2.6562
2.6875
2.6875

2.6250
2.6875
2.7500
2.7812
2,8125
2.8125

2.7500
2.8125
2.8750
2.9134
2.9375
2. W75

3.WX!

3.25(24

3.500C

jinll
76 . . . . . ..-..l ---------- . . . . . . . . .
7$ . . . . . . . ..- ---------- ---------
77 . . . . . . . ..- ---------- ---------
87 ---------- ---------- ----------
77 . . . . . . . . ..- ---------- ----------
72 ----------- ---------- ---------
77 ..-. -... ---, ---------- ---------

79 -..------- . . . . . . . ..- -..: -----
77 ---------- ---------- ---------
87 ---------- ---------- ---------
77 ---------- ---------- ---------
96 ---------- ---------- ---------

77 ----------- ---------- . . . . . . ..-

87 ---------- ---------- . . . . . . . . .
76 . . . . . . . . . . ---------- ---------
87 ---------- ---------- ---------
77 .--”------ ---------- ---------
87 ---------- ---------- ---------
77 ---------- ..-. -.”--- ---------
96 ---------- ---------- ---------

77 .-. -.-. ---, ---------- . . . . . . . .

87 -------------------- ---------
77 . . . . . . . ------------- ---------
85 .---. --. --:---------- ---------
77 . . . . . . . . . . 1---------- ---------
90 ---------- ---------- ---------

77 ---------- ---------- ---------

87 ---------- ---------- ---------
77 ---------- ---------- ---------
87 ---------- ---------- ---------
77 . . . . . . . ..- ---------- ---------
07 . . -------- ---------- ---------
77 -----....- ---------- ---------
98 ----------- ---------- ---------

87 ---------- ---------- ---------
77 ---------- ---------- ---------
87 ---------- ---------- . . . . . . . . .
77 ...------- ---------- ---------
87 ---------- ---------- ---------
77 . . . . . . . ..- ---------- ---------
96 . . . . . . . . . . ---------- ---------

77 . --------- ---------- ---------
87 ki--.--.--- ----------- ---------
77 . --------- -.--.. ”--- ---------
87 ---------- ---------- ---------
77 . . . . . . . ..- ---------- . . . . . . . . .
96 ---------- ---------- -..------

77
87
77
87
77
96

k:::::: :,::::,::::::::::::
---------. -------------------.-.....-.------------------------------........-. ........--------------------. ---------

77 . . . . . . . . . . ---..----- ---------
:; ---------- ---------- ---------

-------- -- ---------- ---------
30 ---------- ---------- ---------
77 ---------- ---------- . . . . . . . . .
96 . . . . . . . . . . . . . . . . . . . . ---------

77 ---------- ---------- ---------

77 ---------- . . . . . . . . . . . . . . . . ..-

77 ---------- ---------- . . . . . . ..-

e

~/ 100°/~af thread =0.75 t4(see 20.2.3).

.
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APP~IX B

DESIGNOF UNIFIEDSCREWTHREADS

Scope. This appendixprovidesguidelineswhichmay be used in the
of unifiedscrewthreadsfor threadedparts. It is not a mandato~ part
staridard.The informationcontainedhereinis intendedfor guidance
It supplemmts informationcontainedin AppendixB ofANSI B1.1-f1982.

General.

50.1 Introduction. In general,any givenproblemin threaddesignmay be
susceptibleto severalmore or less satisfactorysolutionsbased on the prelim-
inaryselectionof certainelementsof the desi@ and the properadjustmentof
the otherelenmts”. In otherwords,threaddesignis to a lar~ extentempiri-
cal and is partiallybasedon previousexperiencewith similardesignsand the
judgnmt.ofthe designer. Accordingly,it is not practicableto presenta
definitesystemof approachto the designof a threadedassemblytut &rely to
presenta discussionof variousdesignfactors.

50.2 l%ctorrelationships.The interrelationof lengthof engagement,
minimummajordiameterof the externalthread~maxim minor diamet@ of the
internalthread,and the strengthof the assembled.threadneedsto be under-
stoodand careful<yconsideredin orderto producethe optimumdesignof a
specialthread. It is not economicalto use eithera lengthof threaden*-
mentwhich is longerthan requiredor shorterthan thatwhichwill developthe
full strengthof the externallythreadedmember. Otherfactors,such as
controlof tap bredmge, properseatiigof a threadedpart on a shoulder$the ●
preventionof crossthreading,conditionsof loadingwhen the assembledparts
are not concentric,and possiblecollapseof a holloweternally threaded
mmber, requirecarefulanalysisand adjustmentof the designwith respectto
selectionof the diameter-pitchcombination,the classof thread,lengthof
engagement,and major and minordiametertolerances.

50.3 Threadfit considerations.A closefittingthreadassemblyundersome
conditionsmay fail,whereasthe causeof failuremay be eliminatedby provid-
ing a looserfit. A cap screwthat seatsonly on one side of the bearingsur-
face underthe head.msy break offwhen the screw is ti~tened. When a screw
hasa largebearingsurfaceunderthe head or when the headmust,be squarewith
a projectingpin, sufficientpitch diameterclearancemust be providedto allow
for aqy out-of-squarenessof the screwaxiswith the bearingsurfaceunderthe
head. Thus, as largea pitcl”diametertoleranceas possible,togetherwith
providingpropertoleranceson squarenessof facewith the threadaxiswhere
seatingis required~mqy avoidthe necessi@ for specifyinga heat treated.
bolt.

?4
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!50.4 Standardthreads.
with4.1. Informationon
appears in 5.1 and 5.2.

Use of standardthreadsis requiredin accordance
preferredsizesand classesfor specislthreads
Wheneverpracticable,lengthsof engagementfor.

c6&e, fine,4,6 and 8 threadseries@muld be Mtien 5 ??it*es~d 1 1/2
diameters;for all otherseriesthey shouldhe between5 and 15 pitties.
Applicationof theseprincipleswill helpkeep costsof manufactureand gaging
to a minimum.

60. Ibcentrici@of assemblyand crossthreading.

Note: Table6 of ANSI B1.1-1982includestablesof O.?m, ~07~ andH~

In assemblyend use, the combinedtolerancesand allowanceson both mating
partsshouldnot allowthreadsto disc- on one sidewhen assemblyis
eccentric.The axis of the internsl.threadcan be displaed radiallyfrom
coincidencewith the axis of the externalthreadby an amountequslto the sum
of the pitchdiamter tolerancesand the allowance.This radialdisplacement
may be sufficientso thatthe flankcontad is entirelyon one sideand on the
oppositeside the crestof the externslthreadwill be in linewith the crest
of the internslthreadwith the follmi resultswhen the screw is constrained
in such a positionin a ta

T
d hole: (V Therewillbe dangerof crossingthe

threadsin starting,and (2 the screwmay pull out of the hole when tensionis
exertedin this constrainedposition. The minimumamountof overlapis
arbitraryand controversial,but the followinggeneralrule can be used in Heu
d? more specificdata:

As the firststep to assurethe minimumsafe overlapon both sideswhen the
sssemblyis concentric,the differencebetween the minimummajordiameterof
the externalthreadsnd the maxhmunminor diemter of the internalthresd
shouldnot be less than twicethe addendumof the external.thread(0.m) ●

Otherwisestated,the sum of the major-diametertoleranceand allowance,if
aqg, of the externalthreadand the minor-diametertoleranceof the internal
threadshouldnot be greaterthan4/3 the addendu of the e~er~ threadt
0.5H. This providesfor a minimumof ~0 percentthreaden~ment. As the
secondstep,to assurethe minimumsafe overlapon one sidewhen the assembly
is eccentric,the differencebetweenthe maximumpitchdiameterof the internal
threadand the minimumpitchdiameterof the externalthreadshouldnot be
greaterthanthe basicthreadhei@t (0.625H).Otherwisestated,the sum of
the pitch-diametertolerancesof both threadsand the aJlowance,if any, should
not be greaterthanthe basicthreadhei@t (0.625H). This providesfor an
eccentricassemblyconditionequalto half the basicthreadheight (0.~12~)
and zerominimumoverlapon one side. If’the resultsfrom the limitsof size
selectedviolatethe aboverules,the tolerancesshouldbe reducedby usinga
closerclassof tolerance,assumingtolerancesconsistentwith manufacturing
possibili~, or a coarserpitchshouldbe usedto increasethe amountof
overlap. The major-di-ter toleranceof the externalthreador minor-diameter
toleranceof the internalthreadshouldnot be less thanthe pitti-diameter
toleranceof the respectivethreadto maintainthreadform. Also, it shouldbe
notedthat,if the toleranceon the minordiameterof the internalthreadmust
necessarilybe large,the majordiameterof the externalthreadmustbe held
closeto the maximummajordiameterand vice versa.
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70. Strengthfactors.

70.1 Tensilestressarea. Testshave shownthat externallythreadedparts
fail in tensionat loadscorrespondingto thoseof unthreadedpartswith
diametersmidwaybetweentheirpitchand minor diameters. Formulas(la)and
(lb)in table11.B.Iprovidestresssrea basedupon a diameterappr$:~~tem
midwaybetweenminimumpitchdiameterand minimumminor diameter.
formihs have been appliedsuccessfullyto steeland other,metalswith ultimate
strengthsup to 180~000psi and are oftenused.for productacceptance.Tensile
stressareasfor standardsizesare tabulatedin section11 of ANSI RI.I-1982.

70.2 Shearareasat minimummaterial. The geometricsheararea of an
internalthreadat minimummaterialis eq~ to the area of that threadwhich
is intersectedby a cylinderwith a dimeter equalto the minimummajor
diamter of the matingexternalthreadover the lengthof engagement.This is
identifiedin figure2.R.1 for a one pitchsectionand formulas(2a)and (2b)
in table11.B.I are usedfor calculation.SimilarlyY the geometricshe~ area
of am externalthreadat minimummaterialis equalto,the area of that thread
which is intersectedby a cylinderwith a diameterequalto the maxim minor
diameterof the mating internalthread, This is also identifiedin figure
2.B.1for a one pitchsectionand formulas(4a)and (4b)in table11.B.Iare
used for calculation.
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FORMULA
CtiARAC7ERlSTlC FORMUM

REF-CE

NUMBER
PARAGRAPH

(la) Temsile St- Amo

‘= ’’’’’(*-%’

70.1

(lb) ~ = 0.7854 d trac-~s

(2a) shear orq,interrd threads
(Min rnatemal * andint threads) =.,n=,~J’n~’{J+Q~=(~-~-] ~~

(2b)
[

( ]
A.$@n= 3.~4~6d.h 0.875- 0.57735n 14 +702 +8s LE 70.2

(3) - Omo,intema! thresds ~=3.1416 ~bsc~ 70.4

(Strm@ified: f= d equal to or

greater thono.250 “d)

(40) shear OrwKr,externol thmods ~min-3.1416n LE~mox
[

( ]
*n +0.5~35 ~min-~max 70.2

(Mm material ext and tnt thmode)

(4b)
[ ( ]

AS@n ~ 3.1416 O@OX 0.75- 0.57735n ~+ T4+asLE 70.2

(5) X areo,extema!thmud~ ~ m3.1416~b$c;LE 70.4
(Swlfid)

(60) Sheororea,e9Sem0ilti

( )
A%mox =3.1416 D@ ~ ~k fro. Fii2.M dba. 70.3

(-dmextarrdM t-)

(6b) AS@mxS3.1416D@x ?LE 70.3

{7) Shearareo,ed folMm &E3.1416~&~ 70.5

(8) Sheare?msaareamtlo ~ ❑ Formula (60)or(6b~

1 Formula (2a)or (2b)
70.7.5

(9)
Uw

Material strenqth rotla R2. — m.7.5
UT%

Notation: d = major diometer, external thread (was ~)

+= pitch diameter, external thread (was E,)

01 =1minor dlamoter, internal thread (u08 K“)

~= pitch diameter, internal thread ~wosE”)

es = ollowonce, oxtemal thread (was G)

LE = length of threod engoqment (was Le)
n n~~r af threads po? kh

UT% ~ ultlmote tensile strength of Internally threaded part

U-= ultimate tvmsilastrength of externally threaded part

Td,Td2,TOl,TD2, ~ td~ an d,d2, Dt,D2respecNvcly

~ O 1875H = half external thread addendum
16’.

(tabulatud in Tabie 6of ANSI BL.I -1982)

bsc,moxmin = modif b demtii bosk,moxhnum and min!mum
Votues, cqxletively
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TABLE It:B.2 FORMULAS FOR SCREWTHREADDESIGN

FORMULA ‘
‘NUMBER

CHARACTERISTIC FORMULA
REFERENCE
PARAGRAPH

(11) .Tensile stress, externally threaded 70.6
part - pure tension ‘+= &from(la)ar(lb)

.
(12) Combined tensile stress, externally S;=s; +s+ 70.6

threaded part T

F
with St ❑

s:=- ““

s*=.
T dlmin

c 10.1963[dlmin)4–dh4

(13) ~th af engagement based upon
4~~frrm(la)or(lb)

LE =
3.1416 ~bec

70.7.3

cambined shear failure of externol

and internal threads

(14)
2A~from(la)or(lb)

Length of engagement based upcm
‘E = A% from (4a)or(4b)

70.7.4

shear of external thrwact
LE

(15) Length of engagement based upon
2A~from(la)or(lb)

LE = 70.7.5

developing full tensile strength of AS8 from(6b)

external thread with threads at LE

basic size-used with (16)

RI from(8)
(16) Iangth af engagamemt based upam LIE = LE from( 15)x R2 from (91 70.7.5

shear of internal thread

( )

g i5 ~rm+er than ~

R2

Notes: 1. Where ~ is indicated, subtract 0.7854cf~ from &for a hol low part.

2. Numbers in parenthesis are timula numbers from Table~ and from this table.

Notation dlmin = minimum minor diam%r, external thread, f lattfgrr~was l$min), inch.
aH=dboc- ~,In formula, dlmin= ~bsc - ~

dh= hale diameter, externally threaded part, inch. If tttsm k no hale, dh = O

F = axial load on externally threaded part, lb

S~ = shear stress, psi

S~=coinbined shear stress, psi

o

T = transmitted wrench torque in threaded section(approximakdy half of the

applied wrsnch torque), in.- lb.
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SECIVON ~ MINIMUM

SHEAR AREA OF

INTERNAL THREAO
@ 9

I b d
‘SECTION FORMINIMUM-

SHEARAREAOF
EXTERNALTHREAD

— MAXIMUM MINORDIAMETER
OF INTERNALTHREAD

MINIMUM MAJOR DIAMETER

OF EXTERNAL THREAD

FIGURE 2. B. I SHEAR AREAS AT MINIMUM MATERIAL

70.~ Wear areasat basicsize. The geometricshearareaof an external.
threadat basicSize 1s equalto Ille area of a basicsizethreadwhich is
intersectedby a cylinderwith a diameterequslto the basicminordiameter.
Formulas(6a)and (6b) of tableII.B.1 are usedfor calculation.The geometric
sheararea of an internalthreadat basicsizeis not ordinarilyusedfor
calculations.

70.4 %ear areasimplifiedformulas. Formulas(?)and (5)in table11.B.1
are sm~lfied formulasfor internsl and externalthreadshearareas. !!!hevare
basedu-~n empiricaldatasnd
minimummaterialshearareas.
with thesesimplifiedformula

givs shearareaswhichvaryfromthe geor&r~c
In some cases,test data~ees more clcsely
shearareasthanwith geo~tric shearareas.
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70.5 Sheararea,combinedfailureof externaland internalthreads. When a
the matingexternaland internal breadsare on partsmanufacturedfrom
materialsof approximatelyequalstrength,failurewill usuallytakeplacein
both threadssimultaneously.Threadbendingduringfailurechangesthe thread
geometryin this caseso that effectivesheararea is significantlysmaller
than thosecalculatedfrom formulasdiscussedin 70.2,70.3 and 70.4 above.
Formula(7) in tableII.B.1 is an empiricalformulawhi&,givesan approximate
equivalentfor this case. Niunericslly,it describesa failureat the pitch
diameterof one of the threads.

70.6 Tensilestress. Formula(11)in table11.lh2isoften usedfor accept-
ance of externallythreadedfastenerswith ultimatetensilestrength,yield
strength,or som otherselectedstresslevelappliedto St in orderto
determinethe requiredaxialtestload. When threadsare used.ina joint,a
ti@tening torqueis appliedto overcomefrictionunderabolt head or nut, to
overcom threadfriction,and to developthe axialload. This torqueresults
in a shearstress,whichwhen combinedwith the tensilestressfrom the axial
load,causesZUIincreasein the effectivetensilestress. Formula(12)in
table11.13.2describesthis situation. Experiencehas shownthatfor a solid
externallythreaded,part,the combinedstressis generallyatiut2@ greater
th~the tensilestresscalculatedfromformula (11).. Therefore, in t~i?~et
the combinedstressis oftenassumedtobe 1.2S or is not considereddue to
satisfactoryexperiencewith the T’actorof Safeb used.

70.7 Length of engagement,L.E.

70.7.1 If failureof a fasteningsystemusingstandardthreadedfasteners ●
shouldoccurit is generallymoreeconomic&1that the etiernd.lythreadedpart
will breakratherthanthat eitherthe externalor internalthreadwill strip.
In otherwords,the lengthof threaden~ment shouldbe sufficientto develop
the full strengthofthe screw. Thus,the lengthof internalthreadand the
diumsions of this thread,particularlyits minordiameter,shouldbe such
that,tdringintoaccount”apossibledifferencein strengthof material.of the
internaland extern@ threads,the threadedportionof the externallythreaded
p@ willbreakbeforeeitherthe externalor internslthreadsstrip. Due to
this situation,lengthsof engagementformulasare derivedfrom shearformulas
with tensilestressareaAs replacedby 2AS becausethe requiredarea in
shearis twicethe tensilestressarea in orderto developthe full strengthof
the externallythreadedpart.This relationshipis basedupon experiments made
by the National B~eau of Standards in 1929, in which it was foundthat for
hot-rolledand cold-rolledsteel,and brassscrewsand nuts,this factorvaried
from 1.7 to2.00 The effectof combinedstressis not takenintoaccountin
calculationof LE becausethe addedshearload affectsboth tensileand shear
stressesin approximatelythe sameproportion.

,.,:,
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70.7.2 ~ fo~~ for le@h of ewment, @ven in table 11.J3.2yield
approximate values since they are based in part upon shear areas which are not
exact due to nut dilation which varies with ~om~, friction forces, and
material properties. Also, the effectiveness of partis3 threads, in the
countersiriks(or chamfers) on the ends of the internsl thread, is not elw~s
the same. For calciilations,approximatelyhalf the caunlxxsirikdepth msy be
considered in the length of ewment. It is advisable that calculations of
length of engagement and correspondingload capabilitiesof a threadedjointbe
chedredby actusltests,for criticaljoints.

70.7.3 When the externallyand internallythreadedpartsare madefrom
materialsof appro@nate~ythe same strength,requiredlengthof engagementin
formula(13)of table11.B.2maybe applied. This assumesa combination
failureof both threads. $ee 70.5.

70.7.4 When the strengthof the internalthreadmateriallyexceedsthat of
the externalthread,requiredlengthof en@gement in formula(14)~ table
11.B.2may be applied. This assumesshearof the externalthreadand usesthe
~omtric sheararea of the minimumexternalthread. See 70.2. A slightly
longeror shorterlengthof e-merit will be indicatedif the simplified
formula(5) in table11.B.1is used.

70.7.5 When the strengthof the externalthreadmateriallyexceedsthatof
the internalthread,requiredlengthof ewment in formula(16)of table
11.B.2is used. !l!hisis based upon the internal thread stripping load being
equal to the nominal external thread stripping bad whichwill demlop full
strengthof the externallythreadedpart. If R /R2 is lessthan 1, see

+70.7.4 and if approximate~ equal to 1, see 70. .3.

70.7.6 l?oran adjusting or lead screw, or if the connection wi~ be
frequently unscrewed, the calculatedly should be increased to allow for t!!e
expected wear on the flanks of the threads during the useful life of the
components.

70.7.7 For taypedholes in sheetnmtal,the ma.ximmsize of the screwto be
specifiedshouldbe such that the thicknessof sheetequalsthe IX?requiredto
developfull strength. In orderto use the largestpossiblescrew,it is
necessarythat the tolerance TDi, on the minordiameterof the hole should
be the practicalminimum. If it shauldproveto be impracticableto reducethe
minordimeter toleranceto suCha value,it mey be necessargto decreasethe
minimumminordiameterof the internalthreadand to increasethe minor
dia@xw toleranceW the same amount. If this is done,the mxi.mumfiner
diameterof the screwmust be reduced~ the same amountto prevsnt
interferenceand the minor diameterof the GO threadring ~ must likewisebe
decreased,as this is the only controlof the minor diameterd the screw. In
all such cases,where dimensionsare alteredfrom thosecalculatedaccordingto
the standard,the threadsshouldbe designatedas specifiedin section6=7 Of
ANSI B1.1-lg82*
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70.7.8 For.retainingcollam on shaftswherethe expectedaxialforce ●
misted by the collaris app~ciablylessthan the temile fome that the
shaft itselfis capableof w isti% LE need O* ~ longeno@ to wit~tand
the expectedaxialfome on the collar. If Fc is the axialfome to be
carriedby the collar,UTS is the tensilestnagth of the shaftarilUTSn
is the tersilestm@h o~the collar,talcUlate”the ~uimd lengthof
engagementfmm one of the followingfonnulas:

a.

b.

c.

Collar thread strip: LE =

Shaft thread strip: LE =

2FC

UTSn x ASn from (2a),(2b)or(3)
F

2FC

UTSs x ASs from (4a), (4b)or(5)

‘LE.

Combination,,thread stripping when UTSs = UTSn approximately:
2FC

‘E = (UTSS or UTSn)x ~fram (7)
LE

Note: Numbers in parenthesis are formula numbers from table ~. B. 1.

70.7.9 l’orhollow,thinwall thxwadedpartsas the wdl thicknessof either
or both the intemal ml externalumbe R beco~ thiw tk tendencyof the
externalmmiber to enla~ and the internalmdoer to neckdcwn in the thmd

@

nwam that an LE g~ater than givenby formulammt be wed~ alsotkt the
toleranceson minordisinterof the internalth=ad ad majordisinter.ofthe
externalthread,ml m Td~ m~t be smallto obtainthe ~m~ P~tic*le
depthof th~ad engagmmt. For componentshavingthmds on thi~wall tdbing,
tests tie r actualworkingconditiom shouldbe mileto detemine proper
selection of wall thicknesses,lengthof engagemnt, an3 pitchof th~sd.

!300 Thmsd p~portion3 in Rlstion to tapping.

80.1 In the pfiuction of th~sds it is comide~d impmcticalto tap a
th~sd unlessits nominaldiamter is g~ate r than six tiresthe b= ic th~ad
height;then?fo~, when the mtio of D to h is lessthan6, tk me of a larger
di=te r, a finerpitch of thread,or both,shouldbe comidexvd.

80.2 The size of D is a fsctorin centrollingtap bnmkage. Tap b~ak~
Ais itiquerrt if the .iameterof the tap is overO.5 in or if the lengthof

thmxi to be tappedis lessthan O.m. For sizeslessthan 0.5 in ad length
of threadow.r O.5),tap b~akage csn be minimized~ we of a largeD , that

!is TD1 maximum.. }bwever,’this mam that LE msy have to be incressed o
developthe fdl stnmgth Of the SCH.
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90. Examplesof threaddesign.

90.1 Gun barrelthread. A ~ barrelis sn.ibjectedto an internal.explosive
pressurethatproducesa tensilestressin the threadedend. The lengthof
e-merit of the threadsshouldbe sufficientto producea minimumarea in
shearon the threadsof the screwin linewith the minordiameterof the
tappedholethreadsequalto twicethe stressarea of the threadedportionof
the barrel. Assumethatthe threadon the barrelis 1.50CMUN-2Aand the
minimuminternaldianeterof the barrelat the threadedend is 0.792 inch.

1’
Note: E@nbolnotationand formulanumbem in parenthesisare in

accordancewith tables11.B.Iand 11.B.2.

Q. Required lengthof engagement isfound using formula(14) for a hollow part.

2(As-O.7854d;
LE =

)

[ I3.1416nolmax-#j-to.57~35(d2rn–DlmOX)

with /lsz 0.7854 (dbSC-
)

0.9743 2. InthisCOS~,ASmaybe-d as

1.492 from table 130; ANSl B1.1-19$2.
dh = 0.792

n =8
0, max = 1.390 from toble 3Aof ANSI 81.1-1982
d2 min = 1.4093 from table 3A of ANSI B1.1-i982

b. Calculatingfrom the aboveyieldsa requiredlengthof e~nt of
0.777inch. I& reduc~ the internalthreadminordiameter
toleranceby half,the resultingD1 max is reducedto 103775
inches,and the requiredlengthof en~ment is reducedto 0.714
inch.
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90.2 %rews mountingbracketto cast ironpart. The dimensionis required ●
for the largeststeelcap screwthat can be used to hold a bracketon a cast
ironbo~y. The tensilestrengthof the steelis 60,000psi, the tensile
strer@h of the cast iron20qC00psi, and the thirknessof the cast iron is
suchthat the lengthof thread,en~.gemen~,4 cmnot exceed?.750 in.. The screws
on the top sidq of the bracketwill be in temj~an.

ITote:Symbolnotationand formul.anumbersin parenthesisare in
accordancewith tables11.B.Iand TI.B.2.

b.

c.

d.

e.

f.

Sincethe externalthreadmterial is considerably.stron&r than
that of the internalthreadmateri,al,in accordancewith 70.7.5
formla (lG)will be used to calculatethe lengthof en~ment
required. Thisformulais appliedfor LEbased u n shearof the
internalthread. FTo confirmthis assumption,RI a shouldbs
calculated.

RI cannotbe calculatedfromformula(8)until,athreadsize is
selected. By definition,however,RI is the ratioof external
threadsheararea to internalthreadshear@ea. Ah approximation’
ofR1, can be made”hyusing the simplifiedformulaefor shear ““
areasso *

ApproximateR1
‘%%%% ‘0”8”

R2 is calculatedfrom formula(9).

R2 . ‘Tsn . = = 0.333
UTSs 60000

Fromb snd c above,R1/R = 2.s approximately.This ~lue
n?beinggreaterthan 1 co irm the use of formla (16)for

calculationof lengthof engagement.

From formla (16)it is seen that the lengthof engagementtit he
approximately2.5 timesss longas that requiredif shear in the
externalthreadwere the controllingfactor. Thus,sincethe maxim-
um atiilableLE is 1.750inches,the approximateLE requiredfor
the scrswto developfull strengthis 1.750/2.5= 0.700 inch.

Inasmuchas the hole is tappedin cast iron,a relativelycoarse
threadwouldbe required,that is UNC or coarser. The most readily
availablescrewswouldbe UNC. Selectthreadsizesfrom fi~e
2.B.2whichyieldLEofa roximatelyO.’7OOinch. Figure2.B.2wss

?developedfrom formula(15 .

Forl’’-8uNc,LD=D= o.5940ndLE=o.594

Forl+- 7UNC,LE/D=0.592(est.) andLE=O,.656

For 1+“-7uNC,LE/D= 0.600(est.)andLE =0.750
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9. Fqr a bracket screw,the preferred thread c!ass is 2A so the selected thread is 1~ -7UNC -2A

fo; the cop screw. The cxwrespondinghole in the body would hovea l+- 7WC -28 thread.

h. The thread should be checked in acccrdmwe with formula ( 16). Formulo( 16) may be expressed
Qsfollows:

with As
( )

0,9743 2= ‘0.7854 db~c - “ . In this case, As moy be reed os

0.763 from table 8 of ANSI 61.1-1982.
Dlmin = 0.970 from tobie 3A of ANSI 61.1-1982.

Formula = ~ x Dlmin
R, =

Formula (2a)

[ 1LxO.57735 (dmin -D2mox)
n ‘rein 2n

n =7

d min = 1.1064 from toble 3A of ANSI 81.1-1982

~max = 1.0416from toble 3A of ANSI 61.1-1982

so RI = 0.863

R2 = 0.333 from c above.

i. Ca!culoting from the obove yields o required length of engagement of 1.729 inches. This is
occeptoble since it is less than the moximum available engagement length of 1.750.
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